Accurately determining the incidence and prevalence of dermatologic disease in most large populations has been challenging for reasons ranging from the lack of easily quantifiable tests and measures to imprecision around definitions of race, ethnicity, photo skin type, pigmentation, and population groups. Compounding the problems with these categorizations is the fact that skin disease and skin health are affected not just by inherent risk factors but also by habits and environment. Thus, a fundamental question remains as we evaluate the effects of cultural and environmental factors: do genetic factors account for most of the difference that we see in skin types? Is the primary influence the way the skin mediates the environmental insult of UV radiation or how inflammation is handled? Is melanization the primary characteristic that we should measure and consider? This article will provide an introduction to current knowledge and future directions researchers are taking in differentiating both the biological differences of skin and the clinical manifestations of skin disease among the groups described above. This discussion will be followed by a brief overview of cultural practices and environmental factors that are known to have significant impact on skin disease and a summary of the most common conditions that are encountered worldwide.
INTRODUCTION
Accurately determining the epidemiology of dermatologic disease on both national and worldwide levels has been a challenge for several reasons. First, our field lacks easily quantifiable tests and measures that can readily be used in a population-based setting. Second, although self-report has been shown to be relatively valid in some skin diseases (Walter et al., 1991; Yngveson et al., 1997) , for the majority, it has not proved reliable enough to support widespread epidemiologic research across multiple diseases and population groups (McAuley et al., 1996) . And last, although there is fundamental research suggesting that there may be real differences in the skin biology of different demographic groups (Johnson and Corah, 1963; Alaluf et al., 2002; Berardesca and Maibach, 2003) , categorizing people effectively into categories has been problematic given our current definitions of race, ethnicity, photo skin type, and pigmentation (McKenzie and Crowcroft, 1996; Kaplan and Bennett, 2003) .
Despite the difficulties, improving the management of these problems is of critical importance. In our global economy, with highly mobile populations, the demographic profiles of many populations are changing substantially. In the United States, for example, over one-third of patients have pigmented skin (U.S. Census Bureau, 2000) , and similar phenomena have been described in other countries (Coleman and Scherbov, 2005) . In this context of diversity, the accepted definitions used to describe populations are important and evolving. Race, in dermatologic research, is generally used to try to describe genetic determinants that relate to constitutive pigmentation and predict the responses of skin to physiological insult (Kompaore et al., 1993; Berardesca and Maibach, 2003) . Ethnicity, on the other hand, incorporates biological, environmental, and cultural factors and includes inducible skin changes such as skin color (Carter, 2003; Elgart et al., 2003) . Fitzpatrick skin-typing, which was initially designed to describe photosensitivity, was later expanded to include categories that were racially determined and has been shown recently to correspond poorly to objective measures quantifying color (Quevedo et al., 1975; Chan et al., 2005) . Quantitative assessments of color, while promising and ever improving, have been used only on a limited basis so far and, therefore, have provided little basis for comparison to date (Lu et al., 1996) .
Compounding the limitations of all of these categorizations for the purpose of epidemiologic research is the fact that skin disease and skin health are affected not just by inherent risk factors but also by habits and environment. But how important are these environmental factors? Most genetics research, including in skin disease, has so far validated the concept that nature is generally more important than nurture. Thus, fundamental questions remain as we evaluate the effects of cultural and environmental factors: do genetic factors such as melanization and innate immunity account for most of the differences in skin health and disease that we see across populations? Although an exhaustive review is not possible here, this overview is intended to serve as an introduction to the areas of research where our knowledge is most robust and where more attention is needed.
BIOLOGICAL DIFFERENCES
Despite the nosologic problems, biological differences in skin have been studied and reported among many racial and ethnic groups (Halder et al., 1996) . Much of this research has been done in the area of pigmentation (Sturm et al., 1998; Alaluf et al., 2003) , but there are preliminary data in other areas as well.
Significant evidence for a genetic basis explaining variation in constitutive skin color exists on a molecular level. Various human pigmentation genes have been identified, such as tyrosinase-related protein family members, melanocyte-stimulating hormone, melanocyte-stimulating hormone receptor, and the melanocortin 1 receptor (D'Orazio et al., 2006) . Tyrosinase-related protein 1 expression appears to increase tyrosinase activity, melanogenesis, and melanosome size, and causes the expression of substantially more protein in darkly pigmented African and Indian skin types than Caucasians. Such differences may explain why the same number of melanocytes in different skin types results in differential responses to UV light and injury. The intersection of pigmentation and immunology is likely to generate substantial future interest; already there are data that melanocyte-stimulating hormone appears to confer enhanced repair ability beyond simply increasing the sun protection factor by increasing the number of DNA repair proteins several fold (Bohm et al., 2005) .
In terms of structure and function of the skin, an observed reduction in susceptibility to irritation in black and hispanic versus white subjects has been historically attributed to reduced permeability of the stratum corneum in the black population (Robinson, 1999) . Some studies suggest that Asian subjects may be slightly more sensitive than Caucasians, but the differences do not appear to be large (Robinson, 2002) . Differences in skin resistance and other biophysical properties have also been noted. Epidermal structure and function, however, is also likely substantially affected by UV exposure, as the sun-exposed epidermis of lighter-skinned people shows more atrophy, cellular atypia, and disorderly differentiation (Taylor, 2002) . Differences in the dermis have been described: in one small study, black women were found to have more and larger fibroblasts than white women, with a tendency toward multinucleation. In addition, collagen fiber bundles in black subjects were smaller, more closely stacked, and ran more parallel to the epidermis with a greater number of macrophages identified in the papillary dermis (Montagna and Carlisle, 1991) . Taking an immunological perspective of barrier function, multiple studies have demonstrated an increased risk of developing a latex allergy among the non-white populations (Grzybowski et al., 2002; Zeiss et al., 2003) , but patch testing studies have not shown a significant difference between black and white populations (Dickel et al., 2001; DeLeo et al., 2002) .
CLINICAL MANIFESTATIONS OF DIFFERENCES
On a population level, several diseases have been preliminarily associated with specific skin types or complexions. One study showed that children with darker complexions are at risk for suboptimal vitamin D levels (Cornish et al., 2000) . Acanthosis nigricans, thought to be a marker for insulin resistance, has been associated with black or mulatto populations as opposed to white populations by a Brazilian group (Araujo et al., 2002) . Actinic prurigo, an inherited photodermatosis, is more prevalent in American Indians (Lane et al., 1993) . Melasma is more common in skin types IV-VI, whereas solar lentigines are more often manifest in Caucasian and Asian skin. Post inflammatory hyperpigmentation is typically thought to be more of a problem in skin types IV-VI. Some authors have suggested that this differential response could be due to highly melanized melanosomes responding in an exaggerated way to cutaneous damage (Halder and Nootheti, 2003; Taylor, 2003) .
The association between Fitzpatrick skin types I and II and the risk of developing skin cancer has been evaluated in many studies. Individuals who tan poorly and sunburn easily are at higher risk for developing skin cancer when exposed to artificial light (Stern and Momtaz 1984) . Another study showed that skin type II had a hazard ratio of 3, signifying considerable increased risk for skin cancer in transplant patients with this skin type, although this study did not contain any subjects with type I skin (Fortina et al., 2000) . Many studies have found a relationship between sun exposure and an increased risk of skin cancer (Mackie, 2006) .
Similarly, skin aging does appear to be delayed in darker skin types due to increased protection. In darker skin, aging tends to manifest as deepening folds (primarily naso-labial fold) rather than the fine lines and wrinkling seen in lighter skin.
CULTURAL DIFFERENCES
Culturally determined habits also clearly influence the health status of skin and skin care choices. Such variables may include sun-protective behavior, socioeconomic status, and access to adequate health care. The most obvious destructive habit is the desire to tan in Caucasian populations, which is contributing to skin cancer epidemics. A clear desire in Africa and Asia to lighten skin tone has, in some cases, led to the excessive use of inappropriate agents (Petit et al., 2006) . In addition, certain hair styles, especially in the African American population, appear to cause fibrosing alopecia, and some skin care regimens can cause problems such as pomade acne (Taylor, 2002) .
Even the index of suspicion for disease may influence the course and prognosis. For example, Blacks with melanoma are believed to be diagnosed during a later stage of the disease than Whites, and may consequently suffer from a worse prognosis than their white counterparts (Gloster and Neal, 2006; Byrd-Miles et al., 2007) . Similarly, a recent study demonstrates that both the perception of risk and www.jidonline.orgpreventative measures, such as performing skin self-examinations, are deficient in hispanic subjects, who may also consequently present with melanoma at a more advanced stage (Friedman et al., 1994; Pipitone et al., 2002) .
On the other hand, some cultural practices may be beneficial. Asian women, in general, eschew sun exposure to achieve the culturally prized lighter skin tones. Members of various ethnic groups that consume green tea may benefit from antioxidants and green tea polyphenols that may increase skin elasticity and protect against UV radiation (Hsu, 2005) . Preferences for different vehicles across skin types may also be important and reflect a differential response or skin care need (Maibach and Berardesca, 1990) . ENVIRONMENTAL UV exposure may be the most significant factor that affects skin health across all populations; indeed, there may well be some geographic gradations that relate to the prevalence of skin disease (Jacobson and Kimball, 2004) . However, environmental factors affecting skin disease are not limited to UV exposure. For example, other forms of climate variation, such as humidity, have been linked to psoriasis exacerbations or initial diagnoses (Jacobson and Kimball, 2004 ) and this phenomenon is likely applicable to other diseases such as eczema and acne.
THE COMMON SKIN DISORDERS WORLDWIDE
The list of the most common dermatologic problems likely remains approximately the same across industrialized nations, although their rank order may fluctuate. Some of the most common problems are acne, eczema, xerosis, psoriasis, contact, skin cancers or precursors to skin neoplasms, and herpetic infections and warts. In less developed parts of the world, of course, infections predominate, (Hay et al., 2006) health considerations may be altogether different, and data are even more difficult to collect.
In first world nations, acne is generally thought to be the most common dermatosis, affecting approximately 85% of the population at some point of time. Although the prevalence and severity of disease varies across racial and ethnic groups, the differences do not appear to be huge, which is consistent with some studies estimating that most of the variation in acne is due to genetic variation (Ballanger et al., 2006) . In a US study, most of the black patients examined had papular lesions (70.7%)-65.3% had acne hyperpigmented macules, whereas only 5.9% showed acne scars. Most of the hispanic patients also had papular lesions (74.5%), with a relatively high incidence of acne hyperpigmented macules (52.7%) and scarring (21.8%). Asian patients showed the highest numbers of papular lesions (79%), with 47% having acne hyperpigmented macules and 10.5% showing acne scars. No white patients were examined in this study, and the authors note that there is no available comparative data between white patients and patients of color . However, a study by Halder et al. (1996) demonstrated differences in acne histopathology between African Americans and Caucasian patients noting that African American acne showed more inflammation.
Eczema is an increasing problem in the western nations, with some projections showing increases up to 20% in the childhood population and maybe affected by genetic, cultural, or environmental factors. One study showed that compared with their white counterparts, children born to Black and Asian mothers had an adjusted odds ratio of 2.4 and 2.6 for developing atopic dermatitis in the first 6 months of life. In this study, no increased risk for developing eczema has been seen among hispanic infants (Moore et al., 2004) . However, an increased risk was also seen in Asian and Black populations in Australia (Mar and Marks, 2006) .
Psoriasis generally occurs in 1-3% of population worldwide with a few notable exceptions that may reflect UV exposure. Rosacea is thought to occur primarily in middle-aged fairskinned women of northern European and Celtic ancestry. The disease is common, with prevalence, depending on the population surveyed, ranging from 5% in mixed populations to 10% in Swedish office workers (Berg and Liden, 1989) . New data about rosacea suggest that there are substantial differences between ethnicities and even within the white population. Aging clearly affects all populations, but some western nations are dealing with substantial aging of the population and the consequent epidemic of skin cancers that will accompany it. Estimates are that approximately 10% of the population will have a skin cancer in their lifetime.
THE FUTURE OF RESEARCH
Much still needs to be learned about the biology and epidemiology of skin disease worldwide. Hope may well lie in the use of more quantitative assessments, especially as the lines between races and ethnicities continue to blur. If indeed, pigmentary differences explain many of the biological differences that are noted clinically and on a population level, the use of more sophisticated tools may allow us to better understand the presentation, prognosis, and prevalence of skin disease. If much of skin disease is related to innate immunity, this will likely be harder and slower to characterize. In the meantime, however, patients of every background depend on our cultural sensitivity and awareness of ethnic variation to help them to deal with their unique presentations and consequences of skin disease.
